Certain weed species can spread out because of their low sensitivity against glyphosate or because they emerge after the last application. Our long-term study was therefore focused on the following questions:
Is there a Weed Shift in Roundup Ready Maize?
Arnd Verschwele
The Roundup Ready technology enables a cheap and simple weed control in maize. However, despite the high efficacy of this herbicide, there is a risk of an unwanted weed shift. Especially if glyphosate is used continuously and exclusively, some weeds may disappear whereas other species become predominant.
OBJECTIVES
• Is there a general loss of biodiversity ?
• Will specific weeds become uncontrollable?
MATERIAL & METHODS
From 2003 to 2008 glyphosate-tolerant maize was continuously grown at 3 fields in Germany.
The effect of 4 different herbicide treatments on weeds were assessed in terms of the soil seed bank and the weed flora in the field. The statistical analysis focused on a comparison of the local standard treatment (LOCSTD) and three different split applications of Roundup Ready (1.5+1.5, 2+2 and 3+3 L ha -1 ).
Weed communities and a potential weed shift were analysed by the following indicators: Year-ratio
During the trial period we found more than 90 weed species in the seed bank. Species richness (S) at one site decreased, whereas at the two others we recorded a slight increase until 2008.
Due to the high spatial variation we analysed the yearly changes of the indicators on a subplot level. A year-ratio of 1 means that the diversity indicator did not differ compared to the previous year (see figure below).
Although the ratio increased extremely in some cases, mostly all of the treatments reacted in the same way.
Finally the species number both of the seed bank and of the field in the local standard (LOCSTD) was similar to the highest dosage of Roundup Ready (3+3 ). The same was true for the total seed bank (N) and the Shannon's diversity index (H).
Based on these analysis, glyphosate treatments resulted in similar effects as the local standard herbicides.
Compared to the high variation within sites and years the impact of the different herbicide treatments on weed diversity was low. This is shown exemplary by the factor means plot for the Shannon's diversity index (H) (see right).
Possible changes of individual species were affected by the initial weed spectrum and consequently by the site conditions.
Full Roundup Ready treatments did not cause any problematic weed situations. However, lower dosages resulted in an high increase of some weed species like Chenopodium album and Urtica urens.
CONCLUSIONS
As far as the standard herbicides are efficiently used, they have no other effect on weed diversity than the Roundup Ready applications.
From an agronomic point of view it is recommended to add a residual herbicide to the glyphosate in order to reduce selection pressure.
